Exchange and stability of HeLa ribosomal proteins in vivo.
The relative stabilities of individual HeLa ribosomal proteins and their capacity for exchange between ribosome-bound and -free states in the cytoplasm were examined. Most ribosomal proteins on cytoplasmic ribosomes were found to have uniform, high stability as measured by comparing the short term (12-hour) to steady state (3-day) labeling ratios determined for each ribosomal protein. This would be expected if the proteins in ribosomes either were all stable or were all degraded as a unit. The data do not rule out the possibility that individual proteins have different stabilities prior to their assembly into ribosomes. Four proteins labeled atypically. One large subunit protein (L5) had a lower than average ratio. We interpret this low ratio as being due to a large free pool of this protein. Three proteins (L10, L28, S2) had higher than average ratios, interpreted as being due to reduced protein stability. Two of these proteins (L10, L28) with high ratios were also found to exchange in vivo. The exchangeable proteins may be subject to increased degradation during the time that they spend in the exchangeable free pool. The third protein (S2) with an atypically high ratio is thought to be degraded or altered while on the ribosome, or slowly lost as ribosomes age, because exchange of this protein was not detected. These interpretations and some alternate interpretations are explained. The exchange of three large subunit proteins (L10, L19, L28) was detected by labeling of protein after ribosome synthesis had been inhibited with actinomycin D. Autoradiography of two-dimensional polyacrylamide gels showed labeling of these spots.